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force,   M— .    The  latter,  like the other  familiar  mechanical R
equations which have already been criticised, is a special approximation, omitting the sum of the masses; which is sufficiently accurate when one of the masses is so large that variation in the other does not appreciably affect their sum.
If, now, comparison be undertaken between two circular motions of the same mass-pair, one at a radius r and velocity v and the other at radius R and velocity V, the change in space-energy which would be involved in a passage from one to the other would be, from Equation 2,
Ep-cM^M-j---^;)-                         (18)
The change in velocity, from v to V, which must occur simultaneously in order that, centripetal and centrifugal forces may remain balanced and the orbit remain circular, will be given by Equation 17; or
v^CM.+M,)^-                              (19)
and                              V2=(M1+M2)^-.                            (20)
Therefore the change in kinetic energy involved must be
But the last term of this equation is one-half of Equation 18, the potential energy involved in passing from radius R to radius r. The energy absorbed in altering the velocity is therefore one-half the amount, and of opposite sign, from that released in increasing the propinquity (if the second radius be considered smaller than the first). The net energy released, therefore, is the algebraic sum of the two, and is itself equal to the last term of Equation 21. In other words, when masses are brought into greater propinquity at their mean energetic condition, or with circularity conserved, or in permanent equilibrium between centrifugal and centripetal forces (for the argument applies equally to circular motion or to the mean energetic point of elliptical or hyperbolic motion), energy must be abstracted; just as it must be when thev are allowed to fall directly together, vertically, with no tangential motion. But in the former case theForce = c M.M        =               "IT          (16)
